Chlamydia trachomatis is a major cause of sexually transmitted disease in adults and a significant cause of respiratory tract infection in infants (9, 10) .
Serological methods may be an adjunct to cell culture techniques in the diagnosis of certain chlamydial infections and are particularly useful for epidemiological studies. Recent studies of infants with chlamydial pneumonia suggest that detection of immunoglobulin M (IgM) chlamydial antibody may be the method of choice for diagnosis of this disease (10a) . At present, the most widely used methods for detection of chlamydial antibodies in hUiman serum are the complement fixation test and various modifications of the microimmunofluorescence (micro-IF) method of Wang and Grayston (12) . Unfortunately, both of these tests have limitations. The complement fixation test is useful for the diagnosis of lytnphogranuloma venereum and psittacosis but is not useful in other genital-tract or eye infections caused by C. trachomatis. The micro-IF test, although useful, requires highly skilled personnel, special reagents, and does not lend itself to automation.
A simple, reproducible, and sensitive serological method for determination of specific IgG and IgM levels would provide an important diagnostic tool for chlamydial prieuhnonia in infants and for screening adults for certain genital chlamydial diseases. It would also be useful for the accumulation of data for use in epidemiological studies on this group of organisms. The alternative was to establish a cutoff absorbance value based on the standard deviation of absorbance readings of micro-IF-negative sera in separate test runs. We ran a series of known negative and positive sera on L2 and control antigen-coated plates. We then determined the net absorbance of each serum by subtracting the absorbance readings on control antigen-coated plates from that detected on L2 antigen-coated plates. We found that positive sera always had net absorbance values exceeding the absorbance plus twice the standard deviation of those of negative sera. For example, a series of nine negative sera was tested and the highest mean absorbance was 0.076; one of these sera was tested in eight separate tests (in quadruplicate), with a mean absorbance of 0.043 ± 0.029. On the basis of these findings, we set standard cutoff values of 0.100 for the IgG assay and 0.200 for the IgM assay. In the IgG assay, for example, sera whose net absorbance at a given dilution exceeded 0.100 were considered positive. Subsequent tests showed that this choice of an arbitrary cutoff value did not compromise the sensitivity of the assay. Often, 2-to 10-fold increases over micro-IF endpoints were seen by ELISA.
Enzyme-linked immunosorbent assays (ELI-
Titration of human sera by ELISA. Titers of IgG and IgM class antibodies to C. trachomatis were determined for 160 human sera. The lowest serufn dilutions tested in the ELISA were chosen to be 1:64 for both IgG and IgM. Because of the high sensitivity of this assay, dilutions below this level were considered to give results of doubtful significance and to lead to problems with nonspecific reactions. Representative titration curves for positive and negative sera are shown in Fig. 2 and 3 for IgG and IgM determinations, respectively. Comparison of the titration results for all sera tested with the ELISA and with the multiple-antigen micro-IF test is shown in Fig. 4 and 5. Results of experiments done to test the stability of the antigen coat on the plates and the reproducibility of the method are shown in Table  1 . Antigen-coated plates could be stored for at least 4 months at room temperature without causing any loss of titer.
DISCUSSION
We have developed an ELISA in which the EB of a single C. trachomatis serotype are used as antigen for the detection of chlamydial antibody in human serum. For the detection of IgG class antibody, the ELISA proved to be more sensitive than the micro-IF test presently used. Even though the ELISA described used only a single serotype of C. trachomatis, cross-reactivity was sufficient to give antibody titers two-to fourfold higher than those seen by micro-IF in more than 80% of cases. ELISA titers were lower than those of micro-IF when the serum reactivity was monospecific for serotypes A, CJ, or I. In light of previous experience with the micro-IF test, some of these serum reactions are of doubtful significance (lOa). A means to overcome this problem may be to include more serotypes in the ELISA or to use reticulate bodies as antigen instead of the EB used here.
Reticulate bodies have previously been reported to give equal cross-reactivity for all serotypes when used in the micro-IF test.
There have been two previous reports on the use of ELISA for detection of Chlamydia antibodies in which EB attached are to plastic by Formalin treatment (2, 7) . A more recent report compared the use of an ELISA to a singleantigen micro-IF test for detection of C. trachomatis antibody (6) . Like us, these authors found the ELISA to be useful for chlamydial serology. However, the optimal conditions they found for their assay differed from ours, and higher concentrations of antigen were used to coat the plastic microtiter trays. Our assay also required more rigorous washing procedures than were thought to be necessary in other studies.
We found that, to ensure reproducible results, it was important to adhere rigidly to technical detail with the ELISA, especially during the washing steps of the procedure. In previous reports on the use of ELISA for detection of antibody to a variety of infectious agents, investigators have used a number of means to distinguish a positive from a negative reading and to determine titration endpoints. After trying several methods, we found best results with the use of a cutoff absorbance value greater than readings obtained with negative control sera. We used sera from 1-to 2-year-old infants who showed no evidence of chlamydial infection by other tests.
There have been no reports on the use of ELISA for detection of IgM class antibody to C. trachomatis. When we used ELISA for the detection of IgM class antibody, results were not as good as those found with the IgG assay. In the IgM assay, many sera showed high levels of nonspecific reactivity with control antigen. Serum titers could still be determined, but owing to In conclusion, the results of this study confirm the usefulness of the ELISA as a screening test for detection of specific IgG antibody to C. trachomatis. A similar assay for IgM antibody was inadequate, being less specific and less sensitive. The ELISA offers some advantages over the micro-IF test, which is difficult to read and requires specialized equipment and an observer trained to distinguish specific from nonspecific staining.
The ELISA may be performed with minimal technical training and can be read either visually or with a colorimeter. It uses only small quantities of reagents, most of which are available commercially, and all reagents, including antigen-coated plates, are stable for long periods of time.
